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Abstract:
hybrid engine is mainly studied. A one-dimensional

In this paper, the Miller cycle process of

hydrodynamic model of intake camshaft with 130° wrap
angle is established. The effect of Miller cycle realized by
independent and joint adjustment of inlet valve opening
(IVO) and exhaust valve closing (EVC) on engine
performance is simulated and analyzed. It is shown that
with the deepening of Miller cycle, under low load
conditions, the intake exhaust gas reabsorption mass
increases, the volumetric coefficient and pump mean
effective pressure (PMEP) decreases, and the brake
specific fuel consumption (BSFC) decreases; under

medium load condition, the volumetric coefficient
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increases, the pump mean effective pressure decreases
significantly, the crankshaft angle corresponding to 50%
and the brake

specific fuel consumption decreases; under high load

heat release rate (CAS50) decreases,

conditions, the brake specific fuel consumption increases
sharply. The combined regulation of IVO and EVC can
further improve the engine performance and increase the
thermal efficiency at the best fuel consumption point by
0.43%.

Key words: supercharged direct injection gasoline

engine; Miller cycle; hydrodynamics; one-dimensional
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Fig.1 One-dimensional hydrodynamic model
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Tab.2 Variation of IVO and EVC at different operating points

T IVO/(°CA) EVC/(°CA)
3000 rmin ',0.5 MPa 340~365 345~370
3000 rmin ',1.0 MPa 340~365 345~370
3000 rmin~ ', 1.5 MPa 340~365 345~370

1.4 HRBIFRE RIGIE
FET R S A5 1 6L T i 28 A AE EE
B N7 ) — 4R [ 2 ST N R 5 B SR

IREE R AR L. B 2 7] DL, 3 T80 LA
D AR SR R R 22/ N T 500, dlir iy — 2
T ) A AR R 22 1 AL K

4 7 7
g g6 — A HE o6
S 3 Sst f---- iEHHE S5
R 2 R4 'R4
= = b 3
€ £ 2 g2
H H1 =]

0 0 0

—200-150-100-50 0 50 100 150 200 250
%L f / (‘CA)
a 3000 r-min”', 0.5 MPa

=2

b f / (CCA)
b 3000 r-min”', 1.0 MPa

HARNENTEERSRBERILL

=200-150-100-50 0 50 100 150 200 250 -200-150-100-50 0 50 100 150 200 250

hEhEE f / (‘CA)
¢ 3000 r-min”', 1.5 MPa

Fig.2 Comparison of cylinder pressure between test data and simulation results
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Fig.3 Effect of Miller cycle on single airway mass flow

K 3b AT LAE B EVC IHER T H S
FAAS R, HEACTE o7t it et A (R 5 pR TR A7 oy 00
TN R AR, I ELIG 5E R A T AR T N R R R
TG S A7 for T 00 B SRR B, i H. 1] 97
HpfiE EVCHERMHE K s TO0 R, 2 S
sgm , KA TES AR AT HEEZEHER L
PR, FEEHERA TR A BHE ST i IS

B3R 3 000 remin ', SR RLUE S 43500 0.5

MPa.1.0 MPa.1.5 MPa#},IVO . EVC 3 57 15 X
Fom AR AN 4 iR . B 4a B 1 S T
YA R S H 0.5 MPa¥éing] 1. 5 MPa, 5 5=
M E SRS R 3G R T RBOG K KGR T
B IVO IEERT S 3 e RBEAL. R IT 56
— IVO RTS8 B A 1, A Mo
T 885 AT BRI 1 1 A SO A TS A
FE S RSO, T S5 % B R 5 20— IVO 4
HI{E TVC ST, S Tovk AT RS <
WE. DL 3R FEGE R R X
Hi g T 00, FE i R BB TVO Y HERT Se /N5 1
e XS Ry, SIS, BT N B A R HER
I T BRI e T SO HE AR A S B T i R AT R
B IVO i — P4 aT , R TEE MR 2ZHES
YEHIMGSR , Fe i REE K X o Ta0, 34 R fif
KATTEEMOEZHER S EERNE, wd
FELFE TVO B HERTZ W K .

M 4bF i, B EVC BHER , ST 1 E S M1
T, HEACT BT A g R e A R I A T
TN T IRE] B AR AR ORI SR
/N FE i R BBE EVC BB . s
ff THUR , 8 R TEE A A R TR
ZHER, TR REOE K. fEEVCHER S Lk (top
dead center, TDC ) Z JG R i

161 w305 MPa 11.0MPa 1.5 MPa g
14+ -m-05MPa -e-1.0MPa -a-1.5MPa 4o
(12 S o T s R e I e O e IR o | N ;;
g0l L) L
g VS [ ' I X
R 06 |% l: . 19 &
| -1 W&
0.4 I—
0.2 [ al U -3 ®

0 -4

-5 0 5 10 15 20
IVOMIXI TDCIERT A FE / (CA)
a IVO
1.6 ¢ S 10

72 0.5 MPa [11.0MPa []1.5MPa
14 -m-05MPa -e-1.0 MPa -a-1.5MPa :_

8 X

12} — <

3 6 M
W& 1.0 + ~
i 0.8 | 4 J%(
0.6 F 5 N’('
0.4 " i
0.2 0 &

0 -2
-15  -10 -5 0 5 10
EVCAHX TDCREJ5 A E / (‘CA)
b EVC

B4 KBESFTEERLARM
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